Abstract: This study implemented a questionnaire survey on tourists to the Nanwan Beach, Kenting, Taiwan and then applied the travel cost method to appraise the recreation benefits of the Nanwan Beach. The truncated Poisson model (TPOIS), truncated negative binomial distribution model, and on-site Poisson model were applied in view of the errors caused by truncated samples and endogenous stratification, and the results indicated that: (1) The on-site Poisson model was more suitable than the other two models for estimating the recreation benefits of Nanwan; (2) the three recreational benefit indicators (consumer surplus, compensation variation, and equivalent variation) estimated using the TPOIS model were all significantly greater than those of the on-site Poisson model; (3) the on-site Poisson model estimated the price elasticity and income elasticity of the tourism demands for Nanwan as −0.329 and 0.187, respectively; and (4) on the basis of the on-site Poisson model, the consumer surplus for Nanwan was NT$9639 (approximately US$289) per person per visit, and the annual gross recreation benefits were approximate NT$8.022 billion. The results are expected to provide a valuable reference for management and planning policies of the Kenting National Park.
Introduction
The rapid economic growth in Taiwan has raised the national income and enabled its people to pursue a higher quality of life. The policy that allows people to have two days off every week, which came into effect in 2001, has also increased the number of people engaging in recreational activities because people have more free time. Consequently, the beaches have become a primary public leisure and recreation resource frequented by the people. As an island, Taiwan has been endowed with widely diversifying coastal landforms, which provide much potential for the recreational use of beaches. The appraisal of recreation benefits is a primary reference for developing beach recreational industries and improving environmental quality; however, most studies on the recreational use of beaches in Taiwan focus on resource survey or recreational behavior analysis; few have investigated its recreation benefits. That said, the recreation benefits of beaches represent a critical topic for sustainably using this public resource. However, because the "public goods" nature of recreational resources often results in difficulties in obtaining adequate pricing information from the market, benefit appraisal must be conducted by viewing such resources as nonmarket goods. The most common current methods for recreational benefit appraisal are either the "travel cost method (TCM)", which uses tourism demand functions to estimate the use values of recreation through tourists' consumer surplus (CS) or the tourists' consumer surplus (CS) or the "contingent valuation method (CVM)", which estimates the use and nonuse values of recreational environmental recovery and environmental protection. The present study primarily relied on the TCM to establish an effective recreation benefit appraisal model for the Nanwan Beach in Kenting. The annual gross recreation benefits thus estimated can be expected to provide a valuable reference for the Kenting National Park.
Literature Review
Recreation benefits refer to the benefits of satisfying certain demands, such as visual pleasure or refreshment. Recreation benefits generate social benefits and economic benefits, such as mental satisfaction and substantial income. From the standpoint of recreational experiences, the benefits stemming from the gratifying recreational experiences of a tourist going to a recreation spot and engaging in certain recreational activities can be defined as recreation benefits. The generation of recreation benefits is shown in Figure 1 [1] . Theoretically, recreation benefits are psychological benefits that derive from satisfying people's mental or physical needs; thus, they are intangible and non-measurable. However, they can be appraised with substituted values, such as substituted expense, opportunity cost, willingness to pay, and marginal utility, by monetizing consumer behaviors in related markets. In economic theories, the benefits of nonmarket goods can be appraised using the income compensation approach or the expenditure function approach, of which the most commonly used are the CVM in the income compensation approach, and the hedonic price method and TCM in the expenditure function approach [2] . The TCM involves using tourism demand functions to calculate the CS of tourists to estimate the recreation benefits of a recreational area. The following is a more detailed literature review for the TCM.
TCM's conceptualization can be traced to Hotelling [3] , who derived recreational demand functions from the travel distances and visit rates from different "zones" for estimating recreation benefits. Clawson [4] and Knetsch [5] derived the recreational demand functions from CS, and thus established the theoretical application of the TCM. Later, McConnell [6] and Cesario and Kentsch [7] all contributed to refining the method, eventually making it widely accepted and implemented. In recent years, the TCM has seen wide application to numerous tourism-related fields in the studies of Wilman [8] , Hof and Rosenthal [9] , Bergstrom and Cordell [10] , Freeman [11] , Loomis and Walsh [12] , and Enriquez-Acevedo et al. [13] to name a few. In Taiwan, the TCM has also been widely applied in the past two decades in studies on national parks, forest recreational areas, festivals, and tourist attractions. Notable examples include the studies of Huang [14] , Huang [15] , Lin [16] , Chen [17] , Huang [18] , Jeng et al. [19] , Liao [20] , Chen and Lin [21] , Lee and Chen [22] , and Dong et al. [23] . According to the literature, the TCM views a tourist's travel costs as the price for using the recreational resource, which serves as the basis for estimating the demands for the resource and in turn its economic benefits.
In the West, beaches have long been considered a valuable recreational resource, with the derived demands for 3S tourism (sand, sun, and sea) and numerous studies on the recreation benefits of beaches, such as Lew and Larson [24] , Blackwell [25] , Du Preez et al. [26] , Rolfe and Gregg [27] , Theoretically, recreation benefits are psychological benefits that derive from satisfying people's mental or physical needs; thus, they are intangible and non-measurable. However, they can be appraised with substituted values, such as substituted expense, opportunity cost, willingness to pay, and marginal utility, by monetizing consumer behaviors in related markets. In economic theories, the benefits of nonmarket goods can be appraised using the income compensation approach or the expenditure function approach, of which the most commonly used are the CVM in the income compensation approach, and the hedonic price method and TCM in the expenditure function approach [2] . The TCM involves using tourism demand functions to calculate the CS of tourists to estimate the recreation benefits of a recreational area. The following is a more detailed literature review for the TCM.
In the West, beaches have long been considered a valuable recreational resource, with the derived demands for 3S tourism (sand, sun, and sea) and numerous studies on the recreation benefits of beaches, such as Lew and Larson [24] , Blackwell [25] , Du Preez et al. [26] , Rolfe and Gregg [27] , Parsons et al. [28] , and Zambrano-Monserrate et al. [29] . By contrast, in Taiwan, studies on the recreational use of beaches have concentrated on four major aspects: (1) Attributes, quality, and carrying capacity of a beach: notable examples are the studies on the environmental attributes of the Nanwan Recreational Area in Kenting [30] , application of the CVM and Kano quality model for tourist acceptance of the beach eco-labeling certification of the beaches in Kenting [31] , and field investigation of the carrying capacity of Baisha Beach in Kenting [32] ; (2) Recreation behaviors on the beach: Notable examples include the studies on the tourist recreation behaviors on the coast of Nanwan Recreational Area [33] , and the application of the push-pull theory on the motives of travel and beach environmental attributes [34] ; (3) Beach evaluation indicators or deterioration factors: Notable examples include the studies on the deterioration of beaches in Dingliao, Yilan based on sustainable development principles [35] , and the use of the fuzzy analytic hierarchy process on beach evaluation indicators [36] ; and (4) Beach safety: Notable examples include the studies on beach safety management for the Baishawan, Fulong, and Greenbay Beaches on Taiwan's northern coast [37] , and the application of wave dynamics on beach safety assessment for the Fulong Beach [38] . Compared with these, studies on the recreation benefits of beaches are relatively lacking; so far, the present authors have only been able to locate a study that applies the CVM for an economic evaluation of the recreation benefits of the Waiao Beach in Yilan [39] . Therefore, the recreation benefits of other major beaches in Taiwan still await in-depth investigation.
The present study adopted the TCM to establish a tourism demand model for the Nanwan Beach, which was then used for appraising the recreation benefits. The results are expected to provide a valuable reference for the Kenting National Park.
Object of Study and Methodology

Object of Study
Located on a peninsula, the Kenting National Park, which features both lands-and marine-based attractions, is one of the most popular tourist destinations in Taiwan. Among its rich recreational marine resources are several well-known coastal recreational areas, the most famous of which is the Nanwan Bay. According to the Tourism Bureau (Visitors to the Principal Scenic Spots in Taiwan, 2015), Nanwan had 512,000 visitors in 2015, which was the most in Southern Taiwan. Nationwide, the number was far higher than the 357,000 visitors to the famous Fulong Beach on the northeastern coast, and second only to the 985,000 visitors to Baishawan on the northern coast of Taiwan. Geographically, Nanwan, which literally means "south bay," is the boundary point of Taiwan's two southernmost capes, the Eluanbi and the Maobitou. It has a beach in the cove formed between the two capes, and its old name, Da Ban Le, which means a massive sunken rock plate, also reflects this feature. The place is also known as Lanwan, or blue bay, because of the azure blue sea along its beautiful sandy beach, which extends for approximately 600 m, the longest and the most celebrated in the Kenting National Park. Today, the village of Nanwan is a busy hub for water activities, but in the past, it was a quiet little fishing village, although during the Japanese occupation era it was once used as a base for whaling ships. The Kuroshio Current flowing nearby keeps the seawater in Nanwan in a steadily warm state, which is suitable for the growth of aquatic life, particularly for corals. The high biodiversity in the intertidal zone also makes it a popular spot for snorkeling.
Methodology
Travel Cost Model
The concept of the TCM is that the total tourism-related costs of a consumer's trip to a tourist destination reflect the price of recreational activities in that particular tourist destination. Generally, tourist destinations with higher travel costs have lower tourism demands, which is in accordance with the law of demand. Assuming a consumer's recreation benefits are affected by the number of visits (q), travel cost per visit (p), and composite commodity price (Z), then, under the restriction of personal income (Y), the consumer's utility maximization problem will be
From the utility maximization problem in Equation (1), the consumer's tourism demand function q* for the tourist destination can be derived as,
Empirically, other than travel cost, personal socioeconomic characters can also be explanatory variables for tourism demands, hence the following regression model:
in which x 1 , x 2 , . . . , x n represent personal socioeconomic characters (independent variables such as gender, age, and educational background), p represents travel cost, and Y represents personal income.
In terms of value appraisal, when goods price or personal income are changed, the utility can be used as the indicator for benefit appraisal. However, because the utility cannot be readily observed, in practice it must be monetized to facilitate appraising recreation benefits with the concept of CS. Thus, once a tourist's personal tourism demand function q is derived, integrating q will be the tourist's CS, which is considered the economic benefits of the tourist destination.
where f (x 1 , x 2 , . . . , x n , p, Y) is the tourism demand function, p H the highest travel cost in all of the samples, and p L the lowest travel cost in all of the samples.
The Empirical Model for Tourism Demand
Because the participants for the survey were tourists in Nanwan who had visited the location more than once, the dependent variable in the tourism demand function, which is the number of visits, would be above 0, and at least equal to 1. This is in accordance with the requirement for variables in a count data model to be independent and nonnegative integers. Because the number of visits in the questionnaire survey was presented as "the number of visits to Nanwan in the past one year," the data had a specific time frame. Other than that, because the number of visits is a nonnegative integer truncated at 0, the data were also truncated at 0. Consequently, the Truncated Poisson model (TPOIS) [19] was deemed an ideal analytic tool for this study. However, TPOIS application must satisfy the requirements that the events occurring in a certain time frame must be mutually independent, and their mean value must equal the variance to avoid the risk of overdispersion. If the data of tourists exhibit a considerable variance, negative binomial distribution (NB) can be introduced for corrections, and an estimated α can be obtained from its results; if the α is greater than 0, TPOIS estimation is overly dispersed, and a negative binomial regression model is more suitable for estimating tourist recreation benefits. Because the data of this study were truncated at 0, the truncated negative binomial distribution model (TNB) [19] would be more appropriate for its purpose. Furthermore, because tourists frequently engaging in recreational activities have a higher chance of being interviewed, endogenous stratification is a real possibility. Some researchers have proposed using the on-site Poisson model to simultaneously resolve the problems of truncated samples and endogenous stratification. The following is a more detailed description of the three count data models used in this study.
• TPOIS:
Because the dependent variable q, which represents the number of visits to Nanwan, is a nonnegative integer, the standard Poisson model for the tourism demand for Nanwan can be expressed as,
where λ is the mean and variance of q, and it can be expressed as,
where x represents the exogenous variable matrix (including personal socioeconomic characters, such as gender, age, and educational background as well as travel cost and personal income), and β represents the parameter vector corresponding to the exogenous variable. In this study, because the data were left-truncated at 0, multiplying the standard Poisson model with
can eliminate the estimation error of tourists who were not on-site. The truncated Poisson model can be expressed as,
• TNB:
Because the Poisson distribution model is a distribution model of nonnegative integers, when the mean of the data does not equal the variance, overdispersion consequently occurs, which must be corrected by NB. NB can be expressed as
where γ is the Gamma distribution, and α the disturbance coefficient. The mean and variance of number of visits q have the following properties:
For data that are left-truncated at 0, the TNB can be expressed as,
• On-Site Poisson Model:
If tourists on-site at Nanwan are to be directly targeted for the survey, endogenous stratification will occur as a consequence, because those who frequent Nanwan have a higher chance of being interviewed, and neither TPOIS nor TNB can resolve this problem. For this reason, some researchers propose using the on-site Poisson model to simultaneously eliminate the problems of truncated data and endogenous stratification. If g(q) is the probability density function for the number of times a tourist visits Nanwan, the conditional probability density function can be expressed as [40] ,
The probability of the tourist's jth visit, h(j), can be expressed as,
Bringing Equation (11) into Equation (12) results in the following:
From Equation (13), the tourism demand for Nanwan must be weighted by the reciprocal of the expected value of q because the sampling was conducted on-site, which entails endogenous stratification. Assuming g(q) to be the distribution of personal tourism attributes, substituting the standard Poisson model Equation (5) and the expected value E(q) = λ into Equation (13) results in the probability distribution of the on-site Poisson model as,
The tourism demand for Nanwan can be estimated through the likelihood function of Equations (7), (10) , and (14), with the maximum likelihood estimation for Equation (3).
Research Tools
To construct the functional model for tourism demand, this study relied on a questionnaire survey for empirical analysis. The contents of the questionnaire were adapted from the one used by Chen and Lin [41] , and it comprised three parts: Tourist's demographic information, tourist's recreational behaviors and travel expenses, and tourist's level of satisfaction and intention of revisit.
• Tourist's demographic information:
The demographic information included gender, age, educational background, marital status, occupation, personal monthly income, work days per month, average household monthly income, and place of residence.
• Tourist's recreational behaviors and travel expense:
This section was designed to investigate the tourist's actual travel experience. The question items covered the number of visits to Nanwan in the past one year, visiting Nanwan as the sole destination or one of numerous destinations in the present trip, travel time, transportation expenses, duration of stay, accommodation and food expenses, and other expenses.
• Tourist level of satisfaction and intention of revisit:
This section covered the tourist's satisfaction over the recreation activities in Nanwan, the intention of engaging in such activities again, and the willingness of recommending the activities to others.
Results and Discussion
Distribution and Response of Questionnaires
The questionnaire was distributed in accordance with convenience sampling principles. It was distributed in Nanwan between April and September 2010, and of the 600 copies distributed, 23 were deemed invalid and 577 valid, representing a response rate of 96.2%. Because 122 of the valid copies claimed Nanwan to be just one of numerous destinations of the trip, the travel costs in them had to be specially weighted for accuracy. However, the proper weights were difficult to determine, for which reason this study followed the method suggested by Hanley and Spash [42] and discarded these 122 copies. Consequently, only 455 valid copies were ultimately adopted for analysis; if the Churchill formula was applied at a 95% confidence interval, the margin of sampling error could be determined to be 4.6% (please refer to the Appendix for details), satisfying the requirement for the margin to be <5%.
Demographic Composition of Tourists
Descriptive statistics were used for preliminary analysis of the tourists' demographic data, chiefly concerning their gender, age, educational background, marital status, occupation, personal monthly income, work days per month, average household monthly income, and place of residence. The results are shown in Table 1 . Table 1 shows that of the 455 valid samples, 43.3% were male and 56.7% were female; the majority were between 21 and 30 years old (51.3%), followed by those less than 20 years old (23.4%), with the average age being 26.9 years old; 68.1% had university/junior college education and 18.7% had high school/vocational school education, indicating that the educational background of the majority of the tourists were between high school and university education (86.8%); 76.4% were unmarried and 23.63% were married; 45.4% listed their occupation as student, and another 31.7% worked in industrial or commercial services; the majority had a monthly income of less than NT$10,000 (44.2%), followed by NT$20,001-30,000 (16.8%), with the average being NT$20,544.3; the majority worked 21-25 days per month (39.3%), followed by less than 10 days (29.6), with the average being 16.8 days; the majority had an average household monthly income of NT$50,001-70,000 (22.2%), followed by NT$70,001-100,000 (19.1%), with the average being NT$63,121.3; the majority lived in Southern Taiwan (43.2%), followed by those living in Northern Taiwan (30.5%).
Tourist's Recreational Behaviors and Travel Expense
According to Table 2 , which indicates tourists' recreational behaviors and travel expenses in Nanwan, most of the tourists were on their first visit to Nanwan (51.3%), followed by the second visit (25.1%), with the average being 1.9 and the standard deviation being 1.2; regarding travel time, the majority of tourists spent 2-4 h (44.5%), followed by 4-6 h (23.1%), with the average being 4.0 h and the standard deviation being 1.9 h, corroborating the demographic distribution that indicates that most of the tourists resided in Southern Taiwan; regarding transportation expenses, the majority of tourists spent NT$501-1000 (25.8%), followed by NT$1001-1500 (17.6%), with the average being NT$1724.6 and the standard deviation being NT$1222.1; most of the tourists stayed in the area for more than 2 days (34.0%), followed by staying for 1 day (28.1%), with the average being 18.1 h and the standard deviation being 13.9 h, indicating that most of the tourists stayed in Nanwan for more than 1 day because of its abundant recreational resources; regarding accommodation and food expenses, most of the tourists spent NT$501-1000 (20.5%), followed by >NT$3001 (19.8%), with the average being NT$2004.9 and the standard deviation being NT$1247.0; as for other expenses, most of the tourists spent NT$501-1000 (26.7%), followed by NT$1001-1500 (22.2%), with the average being NT$1613.1 and the standard deviation being NT$1193.5. Therefore, of the travel expenses, the lowest was "other expenses" which averaged NT$1613.1; by contrast, the highest was accommodation and food expenses, which averaged NT$2004.9. This suggests that most of the tourists spend more on accommodation and food but much less on "other" expenses. Table 3 , which shows tourist's level of satisfaction and intention of revisit, indicates that in terms of overall satisfaction for the recreational activities in Nanwan, the majority of tourists said that they were "satisfied" (51.8%), which is followed by "neutral" (36.5%). As for the two questions concerning their intention of revisit, the one that investigated tourists' willingness to "come back to Nanwan for beach activities again" saw a majority answer "high" (57.7%), with the second highest being the "neutral" group (23.7%); similarly, 58.9% responded that they had a "high" willingness to recommend Nanwan to friends and relatives, whereas 21.8% gave a "neutral" answer. Both Zeithaml et al. [43] and Thorsten et al. [44] have confirmed that customer satisfaction and behavioral intentions are positively correlated. In the present study, the behavioral intentions were the "willingness to return to Nanwan for more beach activities" and "willingness to recommend Nanwan to friends and relatives," which represent the tourists' intention of revisit, and their intention of recommending it to others, respectively. To effectively represent the relationships between satisfaction and the two intentions, Pearson's correlation coefficient matrix was used, the results of which are shown in Table 4 . Table 4 shows that satisfaction exhibited a highly significant positive correlation with both of the intentions (both had an r of 0.638, and p ≤ 0.01). This corroborates the aforementioned studies, and it also suggests that the higher the tourist satisfaction with the recreational activities in Nanwan was, the higher were the intentions of revisit and recommendation. Furthermore, a highly significant positive correlation between the intentions of revisit and recommendation was observed (r = 0.784, p ≤ 0.01), indicating a reciprocity between them. 
Tourist's Level of Satisfaction and Intention of Revisit
Empirical Model for Tourism Demands
The present study used the NLOGIT 5.0 software (Econometric Software, Inc., NY, USA) for estimation, and TPOIS, TNB, and on-site Poisson models for the tourism demand functions. The selection of independent variables was per Chen, K. L. and Lin, Y. Q. [21, 41] ; the independent variables were gender, age, educational background, marital status, average household monthly income, average travel cost per trip, and level of satisfaction. The reason why average household monthly income was chosen over personal monthly income was the high percentage of young tourists, as Nanwan has been a popular tourist destination for younger generations (as could be verified by the composition of tourists shown in Table 1 ). Although these young tourists generally do not have a high monthly income, their tourism demands should not be underestimated because most of them receive financial support from their family, hence the choice of average household monthly income to reflect this fact. In terms of travel cost, the calculated costs covered transportation costs, food and accommodation costs, other costs (e.g., entrance fee), and opportunity costs; opportunity costs were calculated by adding travel time and duration of stay and then multiplying the sum by one-third of the wage rate per the suggestion of Cesario and Kentsch [7] . Additionally, tourists with higher satisfaction were expected to generate higher tourism demands. The definitions of the aforementioned independent variables are shown in Table 5 . Table 5 . Definitions for the independent variables in the empirical model.
Variable Definition
Gender Dummy variable for gender; 1 represents "female" and 0 represents "male" Age Age (year)
Eud1
Dummy variable for educational background; 1 represents "university/junior college", and 0 represents "others" Satisfy Level of satisfaction; 5, 4, 3, 2, and 1 represent "very satisfied", "satisfied", "neutral", "dissatisfied", and "very dissatisfied", respectively Table 6 shows the results of the three count data models. Because the results of the TNB suggested that α was positive, at the significance level of 5%, denying that the null hypothesis of α = 0 was not possible, which suggested no overdispersion among the data collected. For this reason, the TPOIS and the on-site Poisson models were chosen as the appropriate models for tourism demands. * p < 0.1; ** p < 0.05; and *** p < 0.01.
The TPOIS model had the following results: The negative coefficient for gender and the 10% significance of the t value indicated that male tourists made more trips to Nanwan than female tourists, which could probably be attributed to male tourists' greater inclination to beach activities than female tourists'. The negative coefficient for age and the 5% significance of the t value indicated that younger tourists made more trips to Nanwan than did older tourists, which could probably be attributed to younger tourists' greater inclination to Nanwan's renowned exciting beach activities than older tourists. The positive coefficient for Edu2 and the 5% significance of the t value indicated that tourists with a master's or a Ph.D. degree made more trips to Nanwan than others, probably because such tourists have a higher socioeconomic status, which allows them more time and financial resources to engage in recreational activities in Nanwan. The positive coefficient for Marry and the 1% significance of the t value indicated that married tourists made more trips to Nanwan than unmarried tourists, which could probably be attributed to married tourists' greater financial status, which enables more trips. The positive coefficient for F-Income and the 10% significance of the t value indicated that tourists with a higher average household monthly income made more trips to Nanwan than those without. The negative coefficient for travel cost P and the 1% significance of the t value indicated that when travel cost was increased, the number of trips decreased, which is in accordance with economic principles. The positive coefficient for satisfy and the 10% significance of the t value indicated that the higher the tourist satisfaction was, the greater was the increase in trips to Nanwan, which implies that if the recreational experience in Nanwan can meet tourist expectations, tourism demands increase, which is beneficial for the local economy. These results infer that male, younger, with a master's or Ph.D. degree, married, high average household monthly income, low travel cost, and high tourist satisfaction are all factors that can increase tourism demands.
The results of the on-site Poisson model generally conform to those of the TPOIS model; their variable symbols generally match expectations and attain significance, and both models pass the goodness-to-fit test at 1% significance. It suggests that both have excellent explanatory power for tourism demands for Nanwan. However, a close examination of the significance of travel cost and socioeconomic variable coefficients reveals that part of the on-site Poisson model's variables that have attained significance have significantly lower significance levels than the TPOIS model. This means the on-site Poisson model has a stronger explanatory power in general. Moreover, because Shaw [45] reported that the on-site Poisson model can counter the errors caused by endogenous stratification and enhance estimation effectiveness, the on-site Poisson model is deemed more appropriate for estimating tourism demands for Nanwan.
After the discussion on the tourism demand models, the next step is to estimate the price elasticity and income elasticity of tourism demands for Nanwan. The price elasticity (E d ) and income elasticity (E I ) are defined as follows:
where P represents the travel cost, and q the number of visits that is an exponential demand function q = exp(β 0 + β 1 P + β 2 Y), in which β 0 is a constant term, β 1 the coefficient for estimating travel cost, and β 2 the coefficient for estimation of income. By substituting q into Equations (15) and (16), the price elasticity and income elasticity can be obtained as,
If the coefficient for travel cost (−5.46 × 10 −5 ) in the on-site Poisson model is adopted for estimation, and the goods price is set as a tourist's travel cost to Nanwan, the product of the coefficient multiplying the average travel cost per person is the price elasticity, which is −0.329, as shown in Table 7 . It indicates that for every 1% increase in travel cost to Nanwan, a 0.329% decrease in the number of visits results. Similarly, the income elasticity, which is 0.187 as shown in Table 7 , is calculated by multiplying the income coefficient by the average household monthly income. This indicates that for every 1% increase in tourist household monthly income, a 0.187% increase in the number of visits to Nanwan results. Because the income elasticity is between 0 and 1, microeconomic theories suggest that with the improved living standards and recreation cognitions, recreational activities on a beach such as Nanwan have become something akin to the necessities of life. However, the discussion does imply that any change in travel cost and household income can change the tourism demands for Nanwan. 
Analysis of Recreation Benefits
In this study, recreation benefits were appraised using the TPOIS and on-site Poisson models with the aforementioned estimation results. According to Bockstael and Strand [46] and Lee, C. H. and Chen, C. C. [22] , the CS of the ith interviewed tourist can be expressed as,
where P 0 is the current travel cost. Thus, the compensation variation (CV) and equivalent variation (EV) of the ith interviewed tourist are: [47] 
The present study used these functions to estimate the recreation benefits of Nanwan. However, because the mean of the estimated recreation benefits would be prone to the influence of extreme values, the recreational benefit of each questionnaire had to be estimated first, to identify the median and then calculate the mean value. The results were as shown in Table 8 According to Table 8 , the CS estimated by the TPOIS model was greater than that of the on-site Poisson model. Subsequently, a paired-sample t-test was conducted, and the results, as shown in Table 9 , showed that the three types of recreation benefits estimated by the TPOIS model were all significantly greater than those by the on-site Poisson model. Because the on-site Poisson model can simultaneously adjust the errors caused by truncated samples and endogenous stratification, this observation indicates that without a correcting measure against endogenous stratification, recreation benefits would be overestimated, just like the estimations of the TPOIS model. Furthermore, results of the paired-sample t-test on the three recreational benefit indicators (CS, CV, and EV) under the same model, as shown in Tables 10 and 11 , showed that at 1% significance, the CV of either the TPOIS model or on-site Poisson model was significantly greater than CS, and the CS was significantly greater than EV. That is, at 1% significance, CV > CS > EV for both models, which means significant differences between the three recreational benefit indicators exist in an identical model. According to the theories of microeconomics and cost-benefit analysis, for normal goods with a rising price, the CV will be greater than CS, and the CS will be greater than EV [48] ; therefore, if the recreational resources of Nanwan are restricted or spoilt, people are willing to pay a price greater than the current travel cost for their protection or maintenance. Following the tourist-based recreational benefit appraisal, the present study proceeded to compare the results with empirical studies in other countries, which are listed in Table 12 . In Table 12 , the recreation benefits of Chen and Liaw [39] , which were estimated with the CVM, were categorically lower than those of the other studies, which used TCM. This corresponds with the findings of Du Preez et al. [26] , who noticed in the study on King's Beach, South Africa that the recreation benefits estimated with the CVM would be one order lower than the results of TCM. In the present study, the CS of Nanwan estimated using the on-site Poisson model was NT$18,315 per person per year, and dividing it by 1.9, which was the average number of visits, as shown in Table 2 , would result in the CS of NT$9639 per person per visit (approximately US$289), relatively close to the results of Leeworthy and Wiley [49] . A closer examination at the CS of the present study would reveal that the reason it was higher was that up to 34% of the interviewed tourists stayed for more than 2 days, which would entail higher costs for foods and accommodations. Moreover, because Nanwan is at the southernmost tip of Taiwan, it also requires substantial transportation costs to reach. Both of these factors contributed to the high travel cost and indirectly caused the absolute value of coefficients for estimating travel cost to become low, which is why the CS became relatively high. Nevertheless, a comparison with the data in Table 12 suggests that the CS of the present study remains within an acceptable range.
Last, the present study also used the on-site Poisson model to assess the annual recreation benefits of the Nanwan Beach. This was calculated by multiplying the gross recreation benefits per person per visit, which is the sum of gross travel cost per person per visit (NT$6029) and the per person per visit CS (NT$9639), by the number of tourists visiting Nanwan in 2015 (512,000 people per time); the result revealed that the annual recreation benefits amounted to approximately NT$8.022 billion. 
Conclusions and Suggestion
Conclusions
The azure waters and exquisite coastline of Nanwan attract many young people for water activities each year. Moreover, the Kuroshio also engenders a high biodiversity that makes Nanwan a popular snorkeling destination. This study applied the TCM to establish empirical models for the tourism demands, then employed the TPOIS, TNB, and on-site Poisson models to estimate the recreation benefits of Nanwan.
The results indicated that in terms of travel cost, most tourists spend more on food and accommodation, but less on other expenses; the positive correlation between customer satisfaction and behavioral intentions means that the greater tourists' satisfaction is over Nanwan, the more positive their intentions are to revisit, which in turn causes them to revisit more frequently and become more willing to recommend Nanwan to other people. This corroborates satisfactorily with previous studies.
Of the three models, the on-site Poisson model exhibited the greatest goodness-to-fit, making it an ideal tool for the estimation of tourism demands for Nanwan. The estimation results suggested that male, younger of age, with a master's or Ph.D. degree, married, high average household monthly income, low travel cost, and high tourist satisfaction are all factors that can increase tourism demands. The on-site Poisson model estimated the price elasticity and income elasticity for Nanwan to be −0.329 and 0.187, respectively. On the basis of these figures, the CS could be inferred to be NT$9639 per person per visit.
Regarding the recreation benefits, the three indicators (CS, CV, and EV) of the TPOIS model were all significantly greater than those of the on-site Poisson model. Moreover, under the same model, the paired-sample t-test results of the three indicators showed that for either model, the order of the indicators would be CV > CS > EV at 1% significance.
This study proceeded to compare the results with empirical studies in other studies which used CVM. We found that the recreation benefits estimated with the CVM are lower than the results from the TCM. This corresponds with the findings of other researchers. Moreover, the reason why this study has a higher CS is that 34% of the interviewed tourists stayed for more than 2 days, which would result in a higher cost in foods, accommodations, and transportations. However, a comparison with other studies shows that the CS of this study remains within a reasonable range.
When the statistics of the Tourism Bureau (Visitors to the Principal Scenic Spots in Taiwan, 2015) were incorporated into the estimation, the annual gross recreation benefits of Nanwan were NT$8.022 billion, which is substantial. This should provide a valuable reference for the management and planning policies of the Kenting National Park.
Suggestions
The present study demonstrated that different estimation models lead to different results, and the difference can be substantial. Therefore, future studies should use other estimation models and analyze their differences. Additionally, because Nanwan is a recreational area oriented toward water activities, tourism there tends to be concentrated in the summer months, which results in significant difference in seasonal output values. The authorities are therefore advised to sponsor appropriate events for shoulder and off-peak seasons to balance out tourism revenue.
